Of the 26 Million surgeries listed in the U.S. National Anesthesia Clinical Outcomes Registry (NACOR) from 2010 to 2015, Total Shoulder Arthroplasty (TSA), a frequently performed procedure, was listed 38,147 times. Patients undergoing TSA are usually placed in the beach chair position, which improves surgical conditions but at the price of decreased cerebral blood flow. Textbooks describe cerebral blood flow auto regulation as functioning with mean arterial pressure (MAP) 50-150 mm Hg. Problematically and widely unknown, the lower limit of 50 mm Hg for cerebral blood flow auto regulation is based on an investigation in pregnant women published in 1953 even if pregnancy is well known as a vasoplegic state. To decrease blood pressure, the subjects in this 60? year old study received hydralazine, a cerebral vasodilator [1, 2] . Interestingly, only 1 year later, Moyer et al. reported symptoms of cerebral ischemia occurring at a MAP of 55 mm Hg [3] ; nonetheless, 50 mm Hg became the standard reported value for the lower limit of cerebral blood flow auto regulation.
No guidelines currently exist for invasive perioperative blood pressure monitoring in patients undergoing TSA in the beach chair position. In this issue, Gabriel et al. [4] describe patient, surgical, and institutional factors associated with the perioperative installation of arterial lines for blood pressure monitoring during TSA to allow anaesthesiologists to ''benchmark'' with national norms. They studied 23,073 patients from the U.S. NACOR, and modelled the data in univariable and multivariable logistic regression models to describe factors associated with invasive blood pressure monitoring during TSA in the United States. They found that of all these patients undergoing TSA under general anaesthesia, only 443 (1.92%) had an intra-arterial blood pressure monitoring [4] . The present choice of invasive monitoring was found related to both institutional and patient factors [4] . In this regard, patient age over 65 years, congestive heart failure and surgery lasting at least 180 min were all associated with increased use for arterial line placement [4] . And compared to university hospitals, arterial line placement was more likely used in attached or freestanding surgical centres and less likely in other hospitals and facilities performing less than 100 TSAs per year [4] .
Studying a much smaller cohort, Yadeau et al. recently described patients undergoing TSA with regional anaesthesia and sedation in the beach chair position. Whereas hypotension was frequent, cerebral desaturation was uncommon, occurring in 10% of patients [5] . Yet, a similar study performed in patients under general anaesthesia showed a significant decrease in cerebral arterial saturation [6] . Ischemia during TSA provoked by decreased cerebral blood flow in the beach chair position can have severe side effects such as loss of vision or ophthalmoplegia [7] , hypoxic cervical spinal cord injury [8] , or even catastrophic ischemic brain damage [9] . Additionally, studies such as those by Trentman et al. have shown that patients who receive antihypertensive medication face significant increases of intraoperative hypotension, and correspondingly, more often require vasopressors when placed in the beach chair position [10] . Given the meagre evidence, the American Patient Safety Foundation acknowledges that ''we do not have a user friendly, non-invasive method for defining the lower limit of acceptable blood pressure for any given patient'' [11] , and the lower limit of acceptable blood pressure remains unclear.
Mashour et al. recently pointed out that the classic perioperative spotlight on hemodynamic might trigger insufficient vigilance in anaesthesiologists with regard to a patient's neurological status [12] . Whereas cerebral oxygenation monitoring is an established method in cardiac surgery, its value in non-cardiac settings is only just about to be recognized. In a recent review about the application of near-infrared spectroscopy (NIRS) in non-cardiac surgery Moerman and De Hert concluded ''NIRS offers noninvasive monitoring of cerebral …oxygenation in a wide range of clinical scenarios'' [13] . Salazar et al. reported a 18% incidence of cerebral desaturation events in patients during shoulder surgery in beach chair position [14] . Regional cerebral tissue oxygen saturation (SrcO 2 ) may help to detect cerebral ischemia during procedures in beach chair position [15] . Which device to monitor SrcO 2 in specific clinical contexts such as surgeries in beach chair position remains to be evaluated [16] . However, if such devices are not available, MAP remains a reliable measure for monitoring [15] .
Going forward, a rational use of arterial lines for blood pressure monitoring during TSA will become of essence, given both the increasing economic and medico-legal pressures on health care providers. Where randomized controlled study designs are unavailable, logistic regression models of outcome data as presented by Gabriel et al. can provide insight in nationwide patterns and, thus, support clinical judgment. The results presented by Gabriel et al. are especially exciting because anaesthesiologists face multiple uncertainties when caring for patients positioned in beach chair. After studying the numbers reported in Figure 3 of their paper, you might wish to ask your junior resident to place an arterial line preoperatively in some older patients.
In their analysis of a large data set, Gabriel et al. shed light on the perioperative care for TSA patients in the U.S. It appears that few patients receive invasive blood pressure monitoring despite the fact that placement of an arterial line permits better monitoring of MAP and, thus, cerebral blood flow. Whereas, invasive cardiac parameters might be absent in many settings, the authors call for carefully considering preoperatively available data such as patient age, cardiac comorbidities, and foreseen longer surgeries as a guide for installation of invasive blood pressure monitoring. Albeit the authors examined outcomes for a specific operation, it appears feasible to directly extend their recommendations to any procedure in the upper extremity performed in the beach chair position.
